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Abstract: We develop a new system based on WAP (Wireless 
Application Protocol) protocol to record and continue pain's 
value of patient post-operation. This system is easily to use 
for the patient and the portability for the clinician make it a 
powerful tool for pain's surveillance.  
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I. INTRODUCTION: 
 
Numerous appliances are developed to assess pain in 
patients (at home for chronicle pain or in a hospital for 
post-operating's pain). They are reliable, robust and more 
or less easy to use. But their main drawback is that the 
information about pain is not use, by lack of interactivity 
between patients and clinicians. In the best case, data 
(pain's values acquired during the "protocol") are stored in 
memory and gathered at the end. It prohibits all 
intervention or correction on the posology by an attending 
clinician if values are too high. And sometimes in hospital 
environment, pain is not estimated by lack of time and/or 
medical staff. So we developed in collaboration with 
France Telecom (Telecommunication Operator) a system 
which could inform clinicians on patient's pain in real 
time. We use for  this a WAP terminal, a web server and 
Java (Sun Co.) applications [1] [2] [3]. 
 

II. PATIENT INTERFACE: 
 

We first developed WML (Wireless Markup Language) 
pages to be showed on portable phones. The WML pages 
contain a VAS (Visual Analogical Scale) (fig 1) with a 
moving cursor that indicates pain's value and 
complementary information on the patient's state e.g. 
nausea, vomiting�. Patient is invited to call the server by 
an alarm either sent by the server to his terminal, or 
generated locally (terminal local clock). 
 
 

Fig 1: VAS on WAP phone programmed 
 in WMLScript 

 
 
 
 

III. SYSTEM ARCHITECTURE: 

 
It includes: 
A gateway (provided by France Telecom) , which 
identifies the calling terminal and translates WML 
information in HTTP codes. 
A data base 
A Web server allowing doctors to access recorded data. 
Values were redirected on our server where they were 
recorded in a database with a perl script. 
 

Fig 2:configuration of network  
 
We created web pages where clinicians can connect and 
visual data. The visualisation of pain's values is made in a 
Java applet that allow to build curves from the values 
stored in the data-base (fig 2).  
This applet allows fifty users to be simultaneously 
connected and a great interaction with the user. To resolve 
real-time problem, we built a Java servlet which has the 
advantage not to appeal doctor's computer memory but our 
server to have a faster updating. This choice was governed 
by the fact that communication between servlet and applet 
is easy. If a patient sends a new value, while his attending 
physician is connected, the servlet sends a message to 
inform the doctor of the incoming of the new data. We 
have also developed on the applet few statistical elements 
to help the clinician interpreting the data: mean data, 
standard deviation, area on the graph�.  
Different passwords guaranteed the data protection and 
confidentiality in accordance to code of ethics. 
Furthermore, data are referenced not by the patient's name 
but by the phone number, and only the attending physician 
know which phone number corresponds to a patient.  
 
 

 

W eb  se rv e r 

D a ta  b a se 

W A P  G a te w a y  

W A P  P h o n e P ra t ic ie n  co m p u te r 

Zero pa in  U nen durab le pa in

cursor 



Report Documentation Page

Report Date 
25 Oct 2001

Report Type 
N/A

Dates Covered (from... to) 
- 

Title and Subtitle 
Estimation and Consulation of Pain in Real-Time With a New
System 

Contract Number 

Grant Number 

Program Element Number 

Author(s) Project Number 

Task Number 

Work Unit Number 

Performing Organization Name(s) and Address(es) 
Neurosurgery Research Unit France

Performing Organization Report Number 

Sponsoring/Monitoring Agency Name(s) and Address(es) 
US Army Research, Development & Standardization Group
(UK) PSC 802 Box 15 FPO AE 09499-1500

Sponsor/Monitor’s Acronym(s) 

Sponsor/Monitor’s Report Number(s) 

Distribution/Availability Statement 
Approved for public release, distribution unlimited

Supplementary Notes 
Papers from 23rd Annual International Conference of the IEEE Engineering in Medicine and Biology Society, October
25-26, 2001 held in Istanbul, Turkey. See also ADM001351 for entire conference on cd-rom., The original document
contains color images.

Abstract 

Subject Terms 

Report Classification 
unclassified

Classification of this page 
unclassified

Classification of Abstract 
unclassified 

Limitation of Abstract 
UU

Number of Pages 
2



IV. TEST METHODOLOGY: 

 
We included patients in our protocol with those criteria: 
age between 18-60, no psychiatrics troubles and no 
blindness. They used twenty mobile terminals : 10 
Mitsubishi Trium Mars (small screen) and 10 Ericsson 380 
(wide screen and alphanumerical keyboard). 
In parallel, a nurse collected ordinary VAS values to 
compare with WAP VAS. A Bland and Altman test was 
performed on the data to provide limits of agreement 
between the two methods. The difference of memberships 
was plotted against their mean value. The mean of the 
differences m and their standard deviation sd were then 
computed (fig 3). 
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Fig 3: Bland and Altman Test 

 
The Bland and Altman test showed us that 95% of results 
are in the area of convince (mean ± 2 x standard 
deviation). The standard deviation is 4.96 and the mean is 
equal to �0,08 which shows that the sloping between both 
methods is negligible.  
It shows the precision of our measure system. 
Our server shows its robustness and does not lose any 
information. The mean time for patients to connect and 
send information is equal to 1 min 30 sec. In the patient's 
side after the little adaptation time, terminals are user 
friendly and are correctly used. The possibility to use a 
hot-line with the same tool to send a value, gives a feeling 
of simplicity. 
 

V. DISCUSSION 

 
For the medical side, the possibility to see in "real-time" 
values is a great progress [4], [5]. The posology could be 

changed quickly if needed [6]. With the capacity to fix 
alarms, we developed an easy remote-monitoring (to 
prevent complications risks). 
Few data are used in our statistical test, because nurses  
sometimes forget to collect data, giving reason to our free 
system. 

VI. CONCLUSION.: 

 
Even sent information is collected. 
Data recorded are similar to another prospective EVA tool. 
The recording of data correspond to the actual necessity of 
tracking. 
By developing a web visualisation we permit a great 
evolution of data analysis, with a simple implementation 
of other functions. The use of WAP allows clinicians to 
develop more adapted demands according to pain's value. 
With the next generation of WAP the push action could be 
used and the role of alarm will be central.  
Our system is easily applicable to data heavier like 
chronicle�s, ambulatory care,�  pain and offers the 
possibility of multi-centric studies, it also seems to be  
another way to test antalgic drugs. 
 

REFERENCES: 
 
[1] Okamoto E, Shimanaka M �A remote monitoring 
system for patients with implantable ventricular assist 
devices with a personal handy phone system� ASAIO J, 
vol 45 pp194-8, 1999 
[2]�UK mobile phone base station study� Health Phys, vol 
79 pp442-3, 2000 
[3] Edmonds M, Bauer m, Osborn S �Using the Vista 350 
telephone to communicate the results of home monitoring 
diabetes mellitus to a central database and to provide 
feedback� Int J Med, vol 51 pp117-25, 1998 
[4] Berg M, �Medical Work and the Computer-Based 
patient Record: A sociological Perspective�, Meth Inf 
Med, vol 37, pp294-306, 1998 
[5] Wyatt J �Quantitative evaluation of clinical software, 
exemplified by decision support systems�, Int J Med 
Informatics, vol 47 pp165-163, 1997 
[6] Inrich W, Tobisch R �Effect of mobile phone on life-
saving and life sustaining systems�, Biomed tech (Berl), 
vol 45 pp164-73, 1998 
 

 


	Main Menu
	-------------------------
	Welcome Letter
	Chairman Address
	Keynote Lecture
	Plenary Talks
	Mini Symposia
	Workshops
	Theme Index
	1.Cardiovascular Systems and Engineering 
	1.1.Cardiac Electrophysiology and Mechanics 
	1.1.1 Cardiac Cellular Electrophysiology
	1.1.2 Cardiac Electrophysiology 
	1.1.3 Electrical Interactions Between Purkinje and Ventricular Cells 
	1.1.4 Arrhythmogenesis and Spiral Waves 

	1.2. Cardiac and Vascular Biomechanics 
	1.2.1 Blood Flow and Material Interactions 
	1.2.2.Cardiac Mechanics 
	1.2.3 Vascular Flow 
	1.2.4 Cardiac Mechanics/Cardiovascular Systems 
	1.2.5 Hemodynamics and Vascular Mechanics 
	1.2.6 Hemodynamic Modeling and Measurement Techniques 
	1.2.7 Modeling of Cerebrovascular Dynamics 
	1.2.8 Cerebrovascular Dynamics 

	1.3 Cardiac Activation 
	1.3.1 Optical Potential Mapping in the Heart 
	1.3.2 Mapping and Arrhythmias  
	1.3.3 Propagation of Electrical Activity in Cardiac Tissue 
	1.3.4 Forward-Inverse Problems in ECG and MCG 
	1.3.5 Electrocardiology 
	1.3.6 Electrophysiology and Ablation 

	1.4 Pulmonary System Analysis and Critical Care Medicine 
	1.4.1 Cardiopulmonary Modeling 
	1.4.2 Pulmonary and Cardiovascular Clinical Systems 
	1.4.3 Mechanical Circulatory Support 
	1.4.4 Cardiopulmonary Bypass/Extracorporeal Circulation 

	1.5 Modeling and Control of Cardiovascular and Pulmonary Systems 
	1.5.1 Heart Rate Variability I: Modeling and Clinical Aspects 
	1.5.2 Heart Rate Variability II: Nonlinear processing 
	1.5.3 Neural Control of the Cardiovascular System II 
	1.5.4 Heart Rate Variability 
	1.5.5 Neural Control of the Cardiovascular System I 


	2. Neural Systems and Engineering 
	2.1 Neural Imaging and Sensing  
	2.1.1 Brain Imaging 
	2.1.2 EEG/MEG processing

	2.2 Neural Computation: Artificial and Biological 
	2.2.1 Neural Computational Modeling Closely Based on Anatomy and Physiology 
	2.2.2 Neural Computation 

	2.3 Neural Interfacing 
	2.3.1 Neural Recording 
	2.3.2 Cultured neurons: activity patterns, adhesion & survival 
	2.3.3 Neuro-technology 

	2.4 Neural Systems: Analysis and Control 
	2.4.1 Neural Mechanisms of Visual Selection 
	2.4.2 Models of Dynamic Neural Systems 
	2.4.3 Sensory Motor Mapping 
	2.4.4 Sensory Motor Control Systems 

	2.5 Neuro-electromagnetism 
	2.5.1 Magnetic Stimulation 
	2.5.2 Neural Signals Source Localization 

	2.6 Clinical Neural Engineering 
	2.6.1 Detection and mechanisms of epileptic activity 
	2.6.2 Diagnostic Tools 

	2.7 Neuro-electrophysiology 
	2.7.1 Neural Source Mapping 
	2.7.2 Neuro-Electrophysiology 
	2.7.3 Brain Mapping 


	3. Neuromuscular Systems and Rehabilitation Engineering 
	3.1 EMG 
	3.1.1 EMG modeling 
	3.1.2 Estimation of Muscle Fiber Conduction velocity 
	3.1.3 Clinical Applications of EMG 
	3.1.4 Analysis and Interpretation of EMG 

	3. 2 Posture and Gait 
	3.2.1 Posture and Gait

	3.3.Central Control of Movement 
	3.3.1 Central Control of movement 

	3.4 Peripheral Neuromuscular Mechanisms 
	3.4.1 Peripheral Neuromuscular Mechanisms II
	3.4.2 Peripheral Neuromuscular Mechanisms I 

	3.5 Functional Electrical Stimulation 
	3.5.1 Functional Electrical Stimulation 

	3.6 Assistive Devices, Implants, and Prosthetics 
	3.6.1 Assistive Devices, Implants and Prosthetics  

	3.7 Sensory Rehabilitation 
	3.7.1 Sensory Systems and Rehabilitation:Hearing & Speech 
	3.7.2 Sensory Systems and Rehabilitation  

	3.8 Orthopedic Biomechanics 
	3.8.1 Orthopedic Biomechanics 


	4. Biomedical Signal and System Analysis 
	4.1 Nonlinear Dynamical Analysis of Biosignals: Fractal and Chaos 
	4.1.1 Nonlinear Dynamical Analysis of Biosignals I 
	4.1.2 Nonlinear Dynamical Analysis of Biosignals II 

	4.2 Intelligent Analysis of Biosignals 
	4.2.1 Neural Networks and Adaptive Systems in Biosignal Analysis 
	4.2.2 Fuzzy and Knowledge-Based Systems in Biosignal Analysis 
	4.2.3 Intelligent Systems in Speech Analysis 
	4.2.4 Knowledge-Based and Neural Network Approaches to Biosignal Analysis 
	4.2.5 Neural Network Approaches to Biosignal Analysis 
	4.2.6 Hybrid Systems in Biosignal Analysis 
	4.2.7 Intelligent Systems in ECG Analysis 
	4.2.8 Intelligent Systems in EEG Analysis 

	4.3 Analysis of Nonstationary Biosignals 
	4.3.1 Analysis of Nonstationary Biosignals:EEG Applications II 
	4.3.2 Analysis of Nonstationary Biosignals:EEG Applications I
	4.3.3 Analysis of Nonstationary Biosignals:ECG-EMG Applications I 
	4.3.4 Analysis of Nonstationary Biosignals:Acoustics Applications I 
	4.3.5 Analysis of Nonstationary Biosignals:ECG-EMG Applications II 
	4.3.6 Analysis of Nonstationary Biosignals:Acoustics Applications II 

	4.4 Statistical Analysis of Biosignals 
	4.4.1 Statistical Parameter Estimation and Information Measures of Biosignals 
	4.4.2 Detection and Classification Algorithms of Biosignals I 
	4.4.3 Special Session: Component Analysis in Biosignals 
	4.4.4 Detection and Classification Algorithms of Biosignals II 

	4.5 Mathematical Modeling of Biosignals and Biosystems 
	4.5.1 Physiological Models 
	4.5.2 Evoked Potential Signal Analysis 
	4.5.3 Auditory System Modelling 
	4.5.4 Cardiovascular Signal Analysis 

	4.6 Other Methods for Biosignal Analysis 
	4.6.1 Other Methods for Biosignal Analysis 


	5. Medical and Cellular Imaging and Systems 
	5.1 Nuclear Medicine and Imaging 
	5.1.1 Image Reconstruction and Processing 
	5.1.2 Magnetic Resonance Imaging 
	5.1.3 Imaging Systems and Applications 

	5.2 Image Compression, Fusion, and Registration 
	5.2.1 Imaging Compression 
	5.2.2 Image Filtering and Enhancement 
	5.2.3 Imaging Registration 

	5.3 Image Guided Surgery 
	5.3.1 Image-Guided Surgery 

	5.4 Image Segmentation/Quantitative Analysis 
	5.4.1 Image Analysis and Processing I 
	5.4.2 Image Segmentation 
	5.4.3 Image Analysis and Processing II 

	5.5 Infrared Imaging 
	5.5.1 Clinical Applications of IR Imaging I 
	5.5.2 Clinical Applications of IR Imaging II 
	5.5.3 IR Imaging Techniques 


	6. Molecular, Cellular and Tissue Engineering 
	6.1 Molecular and Genomic Engineering 
	6.1.1 Genomic Engineering: 1 
	6.1.2 Genomic Engineering II 

	6.2 Cell Engineering and Mechanics 
	6.2.1 Cell Engineering

	6.3 Tissue Engineering 
	6.3.1 Tissue Engineering 

	6.4. Biomaterials 
	6.4.1 Biomaterials 


	7. Biomedical Sensors and Instrumentation 
	7.1 Biomedical Sensors 
	7.1.1 Optical Biomedical Sensors 
	7.1.2 Algorithms for Biomedical Sensors 
	7.1.3 Electro-physiological Sensors 
	7.1.4 General Biomedical Sensors 
	7.1.5 Advances in Biomedical Sensors 

	7.2 Biomedical Actuators 
	7.2.1 Biomedical Actuators 

	7.3 Biomedical Instrumentation 
	7.3.1 Biomedical Instrumentation 
	7.3.2 Non-Invasive Medical Instrumentation I 
	7.3.3 Non-Invasive Medical Instrumentation II 

	7.4 Data Acquisition and Measurement 
	7.4.1 Physiological Data Acquisition 
	7.4.2 Physiological Data Acquisition Using Imaging Technology 
	7.4.3 ECG & Cardiovascular Data Acquisition 
	7.4.4 Bioimpedance 

	7.5 Nano Technology 
	7.5.1 Nanotechnology 

	7.6 Robotics and Mechatronics 
	7.6.1 Robotics and Mechatronics 


	8. Biomedical Information Engineering 
	8.1 Telemedicine and Telehealth System 
	8.1.1 Telemedicine Systems and Telecardiology 
	8.1.2 Mobile Health Systems 
	8.1.3 Medical Data Compression and Authentication 
	8.1.4 Telehealth and Homecare 
	8.1.5 Telehealth and WAP-based Systems 
	8.1.6 Telemedicine and Telehealth 

	8.2 Information Systems 
	8.2.1 Information Systems I
	8.2.2 Information Systems II 

	8.3 Virtual and Augmented Reality 
	8.3.1 Virtual and Augmented Reality I 
	8.3.2 Virtual and Augmented Reality II 

	8.4 Knowledge Based Systems 
	8.4.1 Knowledge Based Systems I 
	8.4.2 Knowledge Based Systems II 


	9. Health Care Technology and Biomedical Education 
	9.1 Emerging Technologies for Health Care Delivery 
	9.1.1 Emerging Technologies for Health Care Delivery 

	9.2 Clinical Engineering 
	9.2.1 Technology in Clinical Engineering 

	9.3 Critical Care and Intelligent Monitoring Systems 
	9.3.1 Critical Care and Intelligent Monitoring Systems 

	9.4 Ethics, Standardization and Safety 
	9.4.1 Ethics, Standardization and Safety 

	9.5 Internet Learning and Distance Learning 
	9.5.1 Technology in Biomedical Engineering Education and Training 
	9.5.2 Computer Tools Developed by Integrating Research and Education 


	10. Symposia and Plenaries 
	10.1 Opening Ceremonies 
	10.1.1 Keynote Lecture 

	10.2 Plenary Lectures 
	10.2.1 Molecular Imaging with Optical, Magnetic Resonance, and 
	10.2.2 Microbioengineering: Microbe Capture and Detection 
	10.2.3 Advanced distributed learning, Broadband Internet, and Medical Education 
	10.2.4 Cardiac and Arterial Contribution to Blood Pressure 
	10.2.5 Hepatic Tissue Engineering 
	10.2.6 High Throughput Challenges in Molecular Cell Biology: The CELL MAP

	10.3 Minisymposia 
	10.3.1 Modeling as a Tool in Neuromuscular and Rehabilitation 
	10.3.2 Nanotechnology in Biomedicine 
	10.3.3 Functional Imaging 
	10.3.4 Neural Network Dynamics 
	10.3.5 Bioinformatics 
	10.3.6 Promises and Pitfalls of Biosignal Analysis: Seizure Prediction and Management 



	Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	Ö
	P
	Q
	R
	S
	T
	U
	Ü
	V
	W
	X
	Y
	Z

	Keyword Index
	-
	¦ 
	1
	2
	3
	4
	9
	A
	B
	C
	D
	E
	F
	G
	H
	I
	i
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	Committees
	Sponsors
	CD-Rom Help
	-------------------------
	Return
	Previous Page
	Next Page
	Previous View
	Next View
	Print
	-------------------------
	Query
	Query Results
	-------------------------
	Exit CD-Rom


